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Injection moulding device comprising valve pin position indicator. 

i The invention relates to an injection moulding device comprising a mould body 
ha\ing a cavity, an elongated nozzle seated in the cavity, a valve pin coaxially in Hie 
5 nozzle and actuating means connected to the valve pin for axially displacing the valve 
pin! in the nozzle, the actuating means comprising a cilinder housing having a first 
pressure medium inlet connected to a first pressure medium duct and second pressure 
mefium inlet connected to a second pressure medium duct, and a piston reciprocatable 
in tjhe cylinder housing between an upper end position and a lower end position, the 
10 cylinder piston being coupled to the valve pin. 

| The invention also relates to a cylinder for use in such an injection moulding 
device. 

A valve gated injection moulding device of the above-mentioned type is known 
frojjja EP-A- 0 836 925 in the name of the applicant. By axial displacement of the valve 
15 pinj the gate of the nozzle is opened and closed to control the flow of molten 
theijmoplastic material into a mould cavity. Hie valve pin head projects from the upper 
parr of the nozzle and is seated in a sliding bush, which is axially displaced by means of 
a lej^er arm. The lever aim is connected to a hydraulic cylinder that is placed at a 
radially offset location from the valve pin. In order to determine the closed and open 
20 positions of the valve pin, it is known to use external end switches that are connected to 
the piston, to switch off the supply of pressure medium at a predetermined stroke of the 
cylinder. Such construction requires a relatively large space. As the accuracy of the end 
switches may be temperature dependent, the known actuating cylinder and the end 
swiiches are used at a distance from the heated mould body, Furthermore, when the 
25 strode of the cilinder is adjusted, in order to change the open and closed position of the 
valvje pin, the end switches must be readjusted as well. 

It is an object of the present invention to provide an end position indicator and/or 
control of the valve pin, which requires relatively little space, which is relatively 
insejisitive to high temperatures and which allows the actuating cylinder to be used in 
30 clos : proximity to the valve pin head. It is another object of the present invention to 
provide an end position control, which is easily readjusted upon changing the stroke of 
the Actuating cylinder. It is a further object of the present invention to provide an end 
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pos ition indicator/control device, which can be relatively easily installed in existing 
injection moulding devices. 

Thereto the injection moulding device according to the invention is characterised 
in fbat the piston comprises a fluid passage via which pressure medium can pass when 
5 thel piston is in a position between its upper and its lower end position, and which is at 
lea^t partly closed off when the piston is in its lower and/or its upper end position, 

! When the piston is moving, a small flow of pressure medium from the high 
pressure side to the low pressure side of the cilinder occurs, via the fluid passage. This 
flo 1 ^ can be detected in the pressure medium supply ducts. When the piston reaches its 
10 endj position, the opening in the piston is sealed, for instance by the cylinder housing 
andjfar by a height adjustment element inside the cylinder housing, thus reducing the 
flow in the supply ducts. By detecting the flow and/or pressure in the supply ducts, it 
can be determined when the piston has reached its end position. By use of the end 
position detection according to the invention, the end switches, which terminate the 
15 pre|sure medium supply, need not be physically associated with the actuator cylinder, 
and! can be placed away from the heated mould body, whereas the actuator cylinder can 
be c|irectly placed on top of the valve pin head, on the manifold. As no end switches are 
direlctly connected to the actuator cylinder according to the invention, it can be of a 
relatively compact construction. Furthermore, no electrical supply lines for the end 
20 switches need be placed in the heated manifold area. The end position indicator 
irding to the present invention can be easily installed in existing actuator cylinders, 
by providing a bore in the piston head, for allowing a small flow of pressure medium 
from the high pressure side to the low pressure side, 

In stead of passing via a bore through the piston bead, the pressure medium may 
25 alsd flow along the sides of the piston head, which may be in metal-to-metal contact 
witq the cylinder housing. 

I In one embodiment, the cylinder comprises an internal height adjustment means, 
disp laceable in the cylinder housing, forming a stop for the piston, for adjusting at least 
one of the end positions. When the stroke of the piston is adjusted by changing the 
30 position of a height adjustment ring in the cylinder housing, the end position indication 
will automatically be correct, and will need no recalibration. 

The pressure medium can be formed by a gas, such as compressed air, but is 
preferably formed by hydraulic oil, which is stable at high temperatures. It was found 
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by jthe applicant that the passage of oil within the cylinder from the high pressure side 
to he low pressure side, has a favourable effect on the service life of the oil by the 
red action of degradation or "cracking" or the oil, 

In an embodiment, the flow through the bore in the cylinder is detected by a flow 
5 detection means in at least one of the pressure medium supply ducts* for forming a 
displacement signal, The displacement signal may be supplied to a control or 
processing means to control the operation of the injection moulding apparatus, by 
switching on or off the supply of molten material, or may be used to form a visual 
indication of the needle position, for instance using a LED indicator, or on a CRT or 
10 LC3 screen. The control device and the visual indicator means can all be located 
outside the manifold area, without the need for electrical supply lines extending to the 
cili ider in said manifold area. 

An embodiment of an injection moulding device comprising a valve pin position 
ind cator and/or control system according to the present invention will be explained in 
15 det dl with reference to the accompanying drawing. In the drawing; 

Fig. 1 shows a cross-sectional view of an in injection moulding device according 
to ttie invention, 

Fig 2 shows a cross-sectional view of the actuating cylinder of the injection moulding 
device of fig. 1, 

20 Figj 3 shows an exploded view of the cylinder of fig. 2, and 

Fig 4 shows an end position indicator for the cylinder, comprising a flow meter in the 
hydraulic ducts. 

Figure 1 shows an injection moulding device 1, comprising a manifold 2 having a 
transverse duct 2 1 for supplying molten thermoplastic material to a vertical nozzle, or 
25 hot runner 3. In the manifold 2, the thermoplastic material is supplied at a temperature 
which may amount to over 350°C at a pressure of for instance 200 bar. The nozzle 3 is 
connected to the manifold 2 and is seated in a well 4 of the mould body 5. The nozzle 3 
is separated from the mould body 5, which may have a temperature of for instance 
40°< 2 by an air gap, surrounding the nozzle 3. The nozzle 3 is surrounded by a heating 
30 elerient 7, to keep the temperature of the thermoplastic material above the melting 
poukt. The molten thermoplastic material exits the nozzle 3 via a gate 8 to enter into a 
moijild cavity 9. The gate 8 is opened and closed by a valve pin 1 1, which can slide up 
down in the nozzle 3. The valve pin 11 exits at the upper end 12 of the nozzle 3, a 
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bo^je 13 in the manifold 2, and is guided by a bush 13, The valve pin passes through a 
coaling plate 14 and is attached to a hydraulic cylinder 15 that is located in line •with 
the} valve pin 11. The bush 13 is clampingly pressed into a central bore 17 of the 

3 

codling plate 14, or is connected via a sliding fitment to be in good heat conducting 
5 contact with the cooling plate 14, The cooling plate 14 comprises a generally circular 
coqling channel 18> in which a cooling medium, such as water, is circulated, The 
relatively cool bush 13 is seated in a cavity 21 in the manifold 2 and is only supported 
wit i a relatively small surface area of the end part 19 onto the hot manifold 2 9 such that 
hedt transfer from the manifold to the bush 13, and hence to the cylinder 15, is 
10 minimised. 

The bush 13 is connected to the manifold 2 by a clamping ring 22, which is 
sen wed into the cavity 2 1 . 

! The clamping ring 22 comprises a shoulder 23 that engages a shoulder 24 of the 
busfh 13. The inner sidewall 25 of the clamping ring 22 is spaced ftom the bush 13, 
15 such, that an insulative air gap is formed between the bush and the clamping ring, By 
usi^ig a relatively long bush 13, which is connected to the cooling plate 14 3 the viscosity 
of tjhe molten thermoplastic material at the position of the bush 13 is increased. Hereby 
leakage of molten thermoplastic material from the manifold 2 can be prevented, even at 
a relatively large play of the bush 1 3 around the valve pin 1 1, such as 20 micrometer or 
20 mole. Furthermore, the (partly) solidified thermoplastic material in the gap between the 
busp 13 and the valve pin 1 1 has a lubricating effect, so that metal-to-metal wear of the 
valve pin 1 1 against the metal bush material is prevented 

j Fig. 2 shows a cross-sectional view of the cylinder 15, including a cylinder 
housing 30 in which a piston 33 can be displaced between an upper chamber part 31 
25 and} a lower chamber part 32. The piston 33 comprises a piston head 34 and a stem 35. 

stem 35 comprises a T-shaped recess 36 in which the valve pin head 37 is seated in 
a rqjtationally fixed orientation. 

The cylinder housing 30 comprises two bores 38>39 a one on either side of the 
pistjm head 34, connected to fluid ducts. The stem 35 of the piston 33 is seated in a 
30 bor * of a height adjustment ring 40, which is screwed into the lower part 32 of the 
eylmder housing 30. By axially displacing the ring 40 within the housing 30, the stroke 
of tjie piston 33 can be varied within a range of several mm. Flexible seals 41, 42, for 
instjmce made of PTFE, prevent leakage of the hydraulic oil from the chamber 3 1 . The 
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height adjustment ring 40 can be accessed via an elongated slot 43 in the cylinder 
hojising 30 ? through which a tool can be inserted into several recesses 44 in the 
cir&umferential wall of the height adjustment ring 40, in order to rotate the ring. The 

ring 40 is locked at its proper height via a locking bolt 45. 

j 

5 | The valve pin 1 1 enters through a central bore 47 in the cooling plate 14 into the 
cyl|nder housing 30 ? which is releasably connected to the cooling plate 14 5 which in 
turjp is connected to the manifolds via two locating pins 48 and two bolts 48'. 

The piston 33 can slide axially within the housing 30 along a locator pin SO, 
whjich maintains the piston in its desired angular orientation. The walls of the piston 

10 hedd 34 form a non-liquid tight connection with the inner wall of the cylinder housing, 
so ' hat some hydraulic oil may leak from the high pressure side of the piston head 34 to 
the low pressure side, when the piston is not in either its upper or its lower end position. 
Hereby degradation of the hydraulic oil is prevented, and an automatic venting for 
ren|oval of air from the cylinder 15 is achieved. Furthermore, the small oil flow from 

15 the} high pressure side to the low pressure side of the piston head 34, which occurs 

wh|le the piston is travelling from one end position to the other end position, can be 

i 

usefi to obtain an indication of the piston position. By placing the cylinder 15 onto the 
maiufold 2, via the cooling plate 14, the seals 41,42 are protected from the high 
tenfperatures of the manifold. The construction of the cylinder 15 is very compact, and 
20 cai* easily be accommodated in the limited space available in injection moulding 
sys :ems ? in which a small distance between several nozzles is desired. 

J As can be seen from figure 3 3 the cylinder housing 30 can be easily detached 
froin the cooling plate 14 by two locating pins 48 and tow bolts 48' 9 which project 
thrdugh refractive spacer members 52 via which the cooling plate 14 is supported on 
25 the manifold. After detaching the housing 30, the piston 33 can be lifted from the 
height adjustment ring 40. Next, the piston is moved parallel to the cooling plate 14, 
suck that the valve pin head exits the T-shaped axial slot 36 in the piston stem 35, in the 
rad al direction. Instead of a T-shaped slot in the piston stem 35, the valve pin head 
ma: r be seated in a groove in the stem 35 and be connected by pins or bolts. In this way, 
30 the cylinder 15 can be disconnected from the valve pin 1 1 without removal of the valve 
pin 1 1 from the nozzle 3 . Because the valve pin can remain seated within the nozzle, no 
clesbing of the valve pin / slide bush is required which would be the case if the valve 
pin were to be removed from the nozzle. Furthermore, removal of the valve pin from 
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the( nozzle would require heating of the nozzle prior to removal, which is not necessary 
fo^ the valve pin, according to the present invention. 



As can be seen in figure 4 9 the piston head 34 of the piston 33 comprises a bore 



55} 



via which hydraulic oil can pass when the piston head is not engaged with the 
cylj^der housing 30 in its upper end position or with the height adjustment ring 40 in its 
lo^er end position. In the end positions of the piston, the bore 55 is blocked such that 
no pil can pass through. In the hydraulic ducts 56,57, a flow meter 58,59 is comprised, 
generating a displacement signal, indicating when the piston is not in one of its end 
positions. The displacement signals can be transmitted to a processing and/or display 
1 0 device 62 for indicating the end position of the valve pin 1 1 . The processing device 62 
can be used for automatic control of several valve pins in the injection moulding 
apHaratus, for instance for sequentially filling a larger mould cavity from several 
noazles. The flow meters 58, 59 as well as the processing/display device 62 can be 
placed outside the high temperature area of the injection moulding device. When the 
15 hei ght adjustment ring 40 is moved to vary the stroke of the piston 33 3 the stopping 
sur ace of the ring 40 closing off the bore 55 is moved, such that the end position of the 
val^e pin is indicated properly at all times. Existing injection moulding apparatus 
having a hydraulically or pneumatically driven valve pin can be provided with a 
portion indicator according to the present invention in a simple manner by providing a 



20 bor 



5 55 in the piston 33, and incorporating flow meters 58,59 in the ducts 56,57, 



